1 


ited in the European Search 
eport of EP oz oo aaos.u 
Your Ref . : ?qa - ^ -gpl qh^ 


(19) 


Europaisches Patentamt 
Europ an Patent Office 
Office europeen des brev ts 


(12) 


(43) Date of publication: 

17.04.2002 Bulletin 2002/16 

(21) Application number 01308772.1 

(22) Date of filing: 15.10.2001 


(H) EP 1 197196 A1 

EUROPEAN PATENT APPLICATION 

(51) lntCl7: A61F13/15 


(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE TR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 13.10.2000 JP 2000314188 

(71) Applicant: UNI-CHARM CORPORATION 
Kawanoe-shl Ehime-ken (JP) 


(72) Inventors: 

• Shimada, Takaakl, c/o Technical Center 
Mitoyo-gun, Kagawa-ken 769*1602 (JP) 

• Nakamura, Kenjl, c/o Technical Center 
Mitoyo-gun, Kagawa-ken 769-1602 (JP) 

(74) Representative: Parry, Christopher Stephen 
Saunders & Dolleymore, 
9 Rickmansworth Road 
Watford, Herts. WD18 0JU (GB) 


(54) Disposable pull-on undergarment 


(57) A disposable pull-on undergarment includes of the second elasticized zone E2. The undergarment 
each of front and rear waist-encircling regions having a thus constituted can reduce an incidence of intense 
first elasticized zone E1 and a second elasticized zone pressure locally exerted on a waist of a wearer of the 
E2 extending in a waist-encircling direction. Tensile undergarment and avoid an occasion whereby an ex- 
stress of the first elasticized zone E1 is greater than that crement-absorbing function of a core is hindered. 

FIG.I 



e 


Printed by Jouve, 75001 PARIS (FR) 


BNSDOCID: <EP 


1197196A1 I > 


EP 1 197 196 A1 


Description 

[0001] This invention relates to a disposable pull-on 
undergarment which absorbs and retains excrements. 
[0002] Japanese Patent Application Publication No. 
1995-236650A discloses a disposable pull-on diaper 
which comprises a liquid pervious top sheet, a liquid im- 
pervious back sheet and an liquid absorbent core inter- 
posed between those two sheets, with respective longi- 
tudinal side edges of front and rear waist-encircling re- 
gions being secured to each other to provide a waist- 
encircling opening and a pair of leg-encircling openings. 
In the front waist-encircling region, a plurality of waist 
elastic members are secured in an extended condition 
to an edge portion of the waist-encircling opening to ex- 
tend in a waist-encircling direction. In an edge portion 
of each leg-encircling opening, a plurality of leg elastic 
members are secured in an extended condition to ex- 
tend in a leg-encircling direction. Also, a plurality of aux- 
iliary elastic members are secured in a location interme- 
diate between the waist elastic members and the leg- 
encircling opening edge portions to extend in the waist- 
ncircling direction between the longitudinal side edges 
of the front and rear waist regions. 
[0003] Each auxiliary elastic member has an extensi- 
ble portion and a non-extensible portion. The extensible 
portion extends from longitudinal side edges of the core 
positioned over the front and rear waist-encircling re- 
gions toward respective longitudinal side edges of the 
front waist-encircling region. The non-extensible portion 
traverses the core to extend between opposite longitu- 
dinal side edges of the core. The extensible portions of 
the auxiliary elastic members act to squeeze a wearer's 
waist so that the diaper while in use is prevented from 
sliding down from its position. In the non-extensible por- 
tions of the auxiliary elastic members, the diaper is not 
subjected to an extension stress from the auxiliary elas- 
tic members which may otherwise cause the core to 
contract, so that the core is prevented from puckering. 
[0004] The diaper disclosed in the above-identified 
reference relies solely on the extensible portions of aux- 
iliary elastic members to prevent its downward slide and 
accordingly needs to increase an extension stress of the 
auxiliary elastic members in their extensible portions. 
Such a diaper thus squeezes a wearer's waist in a se- 
vere manner and provides discomfort to a wearer of the 
diaper. The non-extensible portions of auxiliary elastic 
members do not act to press the core against a wearer's 
skin. This increases a tendency of the core to be spaced 
away from the wearer's skin during the use of the diaper, 
and accordingly hinders an excrement-absorbing func- 
tion of the core. 

[0005] It is an object of this invention to provide a dis- 
posable pull-on undergarment which can reduce an in- 
cidenc of local xertion of an intense pressure n a 
waist of a wearer of the garment and can avoid an inci- 
dence whereby an excrement-absorbing function of the 
core is hindered. 


[0006] According to the present invention, there is 
provided a disposable pull-on undergarment which 
comprises a liquid pervious top sheet, a liquid impervi- 
ous back sheet and an liquid absorbent core interposed 
5 between the top and back sheets and includes front and 
rear waist-encircling regions opposed to each other, a 
crotch region positioned between the front and rear 
waist-encircling regions, and a waist-encircling opening 
and a pair of leg-encircling openings defined by joining 

10 respective longitudinal sides edges of the front and rear 
waist-encircling regions, with at least one of the front 
and rear waist-encircling regions being rendered elasti- 
cs I ly contractible in a waist-encircling direction. 
[0007] The disposable pull-on undergarment further 

15 comprises each of the front and rear waist-encircling re- 
gions has a first elasticized zone which extends in the 
waist-encircling direction from opposite longitudinal side 
edges of the region to the vicinities of opposite side edg- 
es of the core, and a second elasticized zone which 

20 traverses the core to extend in the waist-encircling di- 
rection between the vicinities of opposite side edges of 
the core, and tensile stress of the first elasticized zone 
being greater than that of the second elasticized zone. 
[0008] In accordance with one exemplary embodi- 
es ment of the present invention, the waist elastic members 
extending in the waist-encircling direction are attached 
in an extended condition to an edge portion of the waist- 
encircling opening. A plurality of auxiliary elastic mem- 
bers spaced longitudinally apart from each other by a 

30 specific distance and extending in the waist-encircling 
direction in the first and second elasticized zones are 
attached in an extended condition to a location between 
the waist elastic members and the edge portions of the 
leg-encircling openings. The extension stress of the 

35 auxiliary elastic members is greater in the first elasti- 
cized zone than in the second elasticized zone. 
[0009] In accordance with another exemplary embod- 
iment of the present invention, the waist elastic mem- 
bers extending in the waist-encircling direction are at- 

40 tached in an extended condition to an edge portion of 
the waist-encircling opening. A plurality of first auxiliary 
elastic members spaced longitudinally from each other 
by a specific distance and extending in the waist-encir- 
cling direction in the first and second elasticized zones 

45 are attached in an extended condition to a location In- 
termediate between the waist elastic members and the 
edge portions of the leg-encircling openings. A plurality 
of second auxiliary elastic members spaced longitudi- 
nally from each other by a specific distance and extend- 

50 jng in the waist-encircling direction in the first elasticized 
zone are attached in an extended condition to a location 
intermediate between the waist elastic members and 
the edge portions of the leg-encircling openings. Tensile 
stress of the first auxiliary elastic memb rs is smaller 

55 than r equal to that of the second auxiliary lastic mem- 
bers. 

[0010] In a further exemplary embodiment f the 
present invention, the first elasticized zone when ex- 
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tended to a maximum xtent xhibits an extension 
stress in a range of 0.2 - 2.0 N/25 mm and the second 
etasticized zone when extended to a maximum extent 
exhibits an extension stress in a range of 0.1 - 0.6 N/25 
mm. 

Fig. 1 is a partially cut-away perspective view of a 
disposable diaper as one exemplary undergarment; 
Fig. 2 is a partially cut-away plan view of the diaper 
when the front and rear waist regions are discon- 
nected from each other and developed longitudinal- 
ly; 

Fig. 3 is an end view taken along the line A-A of 
Figure 1 ; 

Fig. 4 is an end view taken along the line B-B of 
Figure 1; 

Fig. 5 is a partially cut-away perspective view of a 
disposable diaper as another exemplary undergar- 
ment; 

Fig. 6 is a partially cut-away plan view of the diaper 
when the front and rear waist regions are discon- 
nected from each other and developed longitudinal- 
ly; 

Fig. 7 is a view similar to Figure 6 but viewed from 
a side of the top sheet; 

Fig. 8 is an end view taken along the line C-C of 
Figure 5; 

Fig. g is an end view taken along the line D-D of 
Figure 5; and 

Fig. 10 is an end view taken along the line E-E of 
Figures. 

[0011] A disposable pull-on undergarment in accord- 
ance with the present invention is below described in 
detail with reference to the attached drawings as it is 
used in a disposable pull-on diaper. 
[0012] Figure 1 is a partially cut-away perspective 
view of a disposable diaper 1A. Figure 2 is a partially 
cut-away plan view of the diaper 1 A when its front and 
rear waist-encircling regions R1 , R3 are disconnected 
from each other and developed in a longitudinal direc- 
tion. In Figure 1 , a waist-encircling direction is shown by 
the arrow X and a leg-encircling direction is shown by 
the arrow Y. In Figure 2, the diaper 1 A is viewed from a 
side of Its back sheet 3. A lateral direction and a longi- 
tudinal direction are shown by the arrows X and Y, re- 
spectively. An inside surface of the top or back sheet 2, 
3 means its surface positioned to face toward a core 4. 
An outside surface of the top or back sheet 2, 3 means 
its surface positioned away from the core 4. 
[001 3] The diaper 1 A primarily comprises a liquid per- 
vious top sheet 2, a liquid impervious back sheet 3, a 
liquid-absorbing core 4 interposed between the top and 
back sh ets 2, 3 and enveloped entirely by and j ined 
to a liquid-diffusion sheet such as tissue paper (not 
shown), and a substantially liquid imp rvious, leakage- 
resistant cuff 5. The core 4 is joined via the liquid-diffu- 
sion sheet to inside surfaces of the top and back sheets 


2 and 3. 

[0014] The diaper 1 A includes front and rear waist- 
encircling regions R1 and R3 opposed to each other, 
and a crotch region R2 positioned intermediate between 

5 the front and rear waist-encircling regions R1, R3. A 
waist-encircling opening 11 and a pair of leg-encircling 
openings 12 are defined in the diaper 1 A. 
[0015] As shown in Figure 2, the diaper 1 A has later- 
ally-extending end edges 1a and longitudinally-extend- 

'0 ing side edges 1b. The side edges 1b in the crotch re- 
gion R2 each describes a curve toward a laterally inward 
direction of the diaper 1A. 

[0016] A plurality of laterally-extending waist elastic 
members 6 are secured in an extended condition along 
15 each end edge 1 a. In the crotch region F12, a plurality of 
leg elastic members 7 are secured in an extended con- 
dition along each side edge 1b. In each of the front and 
rear waist-encircling regions R1 and R3, a plurality of 
auxiliary elastic members 8 extending laterally and 
spaced longitudinally apart from each other by a specific 
distance are secured in an extended condition in a lo- 
cation intermediate between the waist and leg elastic 
members 6 and 7. 

[0017] The diaper 1 A is formed into a pull-on type by 
bringing opposite side edge 1 b located respectively in 
the front and rear waist-encircling regions R1 and R3 
into flat contact with each other and securing them to 
each other at plural joints 9 arranged in an intermittent 
manner along the longitudinal direction. 
[0018] In the diaper 1A, the end edges 1a define an 
edge portion 1a of the waist-encircling opening 11 , and 
the side edges 1 b define respective edge portions 1b of 
the leg-encircling openings 12 in the crotch region R2, 
as shown in Figure 1 . The waist elastic members 6 ex- 
tend in the waist-encircling direction in the edge portion 
1a of the waist-encircling opening 11. The leg elastic 
members 7 extend in the leg-encircling direction along 
the edge portion 1b of each leg-encircling opening 11. 
The auxiliary elastic members 8 extend in the waist-en- 
circling direction in an area located intermediate be- 
tween the waist elastic members 6 and the leg-encir- 
cling opening edge 1b. 

[0019] The front and rear waist-encircling regions R1 , 
R3 of the diaper 1 A each has a first elasticized zone E1 
and a second elasticized zone E2. In each of the front 
and rear waist-encircling regions R1 and R3, the first 
elasticized zone E1 extends in the waist-encircling di- 
rection from opposite side edges 1b to the vicinities of 
opposite side edges 4b of the core 4. The second elas- 
ticized zone E2 traverses the core to extend in the waist- 
encircling direction between the vicinities of opposite 
side edges 4b of the core 4. The auxiliary elastic mem- 
bers 8 exhibit a higher extension stress in their portions 
8a that extend in the first elasticized z ne E1 than in 
their portions 8b that ext nd in the second lasticized 
zone E2. Hence, in the diaper 1A, the first elasticized 
zone E1 is related to the second elasticized zone E2 by 
extension stress as first elasticized zone E1 > second 
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elasticized zone E2. 
[0020] In the diaper 1A, the first elasticized zone E1 
when extended to a maximum extent exhibits an exten- 
sion stress in the range of 0.2 - 2.0 N/25 mm, preferably 
in the range of 0.4 - 1.0 N/25 mm. The second elasti- 5 
cized zone E2 when extended to a maximum extent ex- 
hibits an extension stress in the range of 0.1 - 0.6 N/25 
mm. 

[0021] The following procedure is utilized to measure 
extension stress for the first and second elasticized 10 
zones E1 and E2. (1) First, the first elasticized zone E1 
is partially cut out to provide a first test piece and the 
second elasticized zone E2 is partially cut out to provide 
a second test piece. The first test piece includes portions 
8a of the auxiliary elastic members 8 , and has a dimen- is 
sion of 100 mm in the waist-encircling direction and a 
dimension of 25 mm in the longitudinal direction. The 
second test piece includes portions 8b of the auxiliary 
elastic members 8 (excluding the core 4), and has a di- 
mension of 1 00 mm in the waist-encircling direction and 20 
a dimension of 25 mm in the longitudinal direction. (2) 
Then, the extension stress of each test piece is meas- 
ured using a tensile tester. In the measurement of ex- 
tension stress, each test piece once allowed to contract 
by relief from tension is again extended by the tensile 2s 
tester to a size of 100 mm. The extension stress is a 
value measured when each test piece is extended to a 
maximum size of 1 00 mm. 

[0022] In the diaper 1 A, the first elasticized zone E1 
exhibits a higher extension stress than the second elas- so 
ticized zone E2. Accordingly, when the diaper is worn, 
the first elasticized zone E1 squeezes a wearer's waist 
more tightly than the second elasticized zone E2. How- 
ever, in accordance with the diaper 1 A, the first elasti- 
cized zone E1 is not the only one that acts on the wearer 35 
but acts in concert with the second elasticized zone E2 
to squeeze the wearer's waist in such a way as to pre- 
vent the diaper 1 A from sliding down from its position. 
Thus, the extension stress of the first elasticized zone 
E1 in this diaper is not required to be increased to the *o 
level required for the prior art diaper construction and 
can be maintained within the above-specified range. 
[0023] In the second elasticized zone E2 in the diaper 
1A, the portions 8b of the auxiliary elastic members 8 
press the core 4 against the wearer's skin by their ex- 45 
tension stress so that the core 4 of the diaper 1 A while 
in use is prevented from being spaced apart from the 
wearer* skin. As a result, the occasion where the excre- 
ment-absorbing function of the core 4 is hindered can 
be avoided. Since the extension stress of the second so 
elasticized zone E2 in the diaper 1 A is maintained within 
the above-specified range, the core 4, because of its 
rigidity, withstands the force exerted by the second elas- 
ticized zone E2 when contracted and is thus prev nted 
from puckering. 55 
[0024] If the extension stress of the first elasticized 
zone E1 is below 0.2 N/25 mm, the compression f the 
first elasticized zone E1 around the wearer's waist be- 


6 

comes w ak to result in the increased t ndency of the 
diaper 1 A to slide down from its position. If the extension 
stress of the first elasticized zone E1 exceeds 2.0 N/25 
mm, the compression of the first elasticized zone E1 
around the wearer's waist becomes excessively strong. 
The resulting intense pressure on the wearer's waist 
provides discomfort to the wearer of the diaper 1A. If the 
extension stress of the second elasticized zone E2 is 
below 0. 1 N/25 mm , it may fail to press the core 4 against 
the wearer's skin to result in some occasions where the 
core 4 is spaced apart from the wearer's skin. If the ex- 
tension stress of the second elasticized zone E2 ex- 
ceeds 0.6 N/25 mm, the core 4 may be caused to pucker 
when the second elasticized zone E2 contracts to result 
in some occasions where the core 4 is spaced apart 
from the wearer's skin. 

[0025] The leakage- resistant cuff 5 extends longitudi- 
nally along each side edge 1b of the diaper 1A. Each 
cuff 5 has a fixed edge 5a that extends longitudinally 
adjacent the side edge 4b of the core 4, a free edge 5b 
that is associated with the fixed edge 5a and biased to 
be spaced apart from the top sheet 2, fixed ends 5c each 
folded laterally inwardly to overlie the top sheet 2, and 
side portion 5d (refer to Figure 4) that extends from th 
fixed side edge 5a toward the side edge 1 b of the diap r 
1A. An elastic member 10 is attached in an extended 
condition to the free edge 5b, The elastic member 1 0 is 
enclosed in a sleeve portion defined in the free edge 5b. 
[0026] The leg-encircling elastic members 7 include 
a first leg elastic member 7a and a second leg elastic 
member 7b. These leg elastic members 7a and 7b each 
includes a central portion 7a.,, 7b 1 that traverses the 
crotch region R2 and opposite side portions 7a 2 , 7b 2 
that extend along the respective side edges 1 b of the 
diaper. Each side portion 7a 2 of the first leg elastic mem- 
ber 7a is located in about a front half of the side edge 
1b portion that extends in the crotch region R2. Each 
side portion 7b 2 of the second leg elastic member 7b is 
located in about a rear half of the side edge 1b portion 
that extends in the crotch region R2. 
[0027] Figures 3 and 4 are end views taken along the 
line A-A and the line B-B, respectively. In each side edge 
1 a of the diaper 1 A, an end 2a of the top sheet 2 and an 
end 3a of the backsheet 3 extend together outwardly 
from the side edge 4a of the core 4 where inward sur- 
faces of those ends 2a, 3a are joined to each other, as 
shown in Figure 3. The waist elastic members 6 and th 
portions 8a of the auxiliary elastic members 8 are inter- 
posed between the top sheet 2 and the back sheet 3 
and joined to their respective inward surfaces by mean 
of adhesives (not shown). The portions 8b of the auxil- 
iary elastic members 8 are interposed between the 
backsheet 3 and the core 4 and joined to the inward sur- 
face of the back she t 3 by m an of adhesives (not 
shown). 

[0028] In each side edge p rtions 1 b of the diaper 1 A, 
the side portion 2b of the top sheet 2 is positioned be- 
tween a side portion 3b of the back sheet 3 and a side 
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portion 5d of the cuff 5 and secured to those portions 
3b, 5d, as shown in Figure 4. The side portions 3b, 5d 
are secured to each other where they overlap. When the 
elastic member 1 0 contracts, the free edge 5b of the cuff 
5 is caused to stand up away from the top sheet 2 to 5 
form a barrier against excrements. The leg elastic mem- 
bers 7 are positioned between the side portion 3b of the 
back sheet 3 and the side portion 5d of the cuff 5 and 
secured to those side portions 3b, 5d by means of ad- 
hesives (not shown). 10 
[0029] Figure 5 is a partially cut-away perspective 
view of a diaper 1B in accordance with another exem- 
plary embodiment. Figure 6 is a partially cut-away plan 
. view of the diaper 1 B when its front and rear waist-en- 
circling regions R1 , R3 are disconnected from each oth- *5 
er and developed in a longitudinal direction. Figure 7 is 
similar to Figure 6 but viewed from a side of the top sheet 
2. In Figure 5, a waist-encircling direction and a leg-en- 
circling direction are indicated by the arrows X and Y, 
respectively. In Figures 6 and 7, a lateral direction and 20 
a longitudinal direction are indicated by the arrows X and 
Y, respectively. 

[0030] The diaper 1B shown in Figure 5 differs from 
the diaper shown in Figure 1 in the following respects. 
In the diaper 1 B, a liquid impervious back sheet 3 is first 25 
formed into a pull-up type, and a liquid-absorbing core 
4 covered with a liquid pervious top sheet 2 and a wa- 
terproof film 13 is secured to an inward surface of the 
back sheet 3. The core 4 is enclosed entirely by and 
joined to a tissue paper (not shown). The core 4 is joined 30 
via the tissue paper to the inside surfaces of the top 
sheet 2 and the waterproof film 13. 
[0031] As shown in Figure 6, the diaper 1 B has oppo- 
site end edges 1 a and opposite side edges 1 b. The side 
edges 1 b in the crotch region R2 each describes a curve 35 
toward a laterally inward direction of the diaper 1B. In 
each of the front and rear waist-encircling regions R1 
and R3, a plurality of the auxiliary elastic members 8 
extending laterally and spaced longitudinally apart from 
each other by a specific distance are secured in an ex- 40 
tended condition in a location intermediate between the 
waist elastic members 6 and the leg elastic members 
7A or 7B. The auxiliary elastic members 8 include a plu- 
rality of first auxiliary elastic members 8c and a plurality 
of second auxiliary elastic members 8d. *s 
[0032] As shown in Figure 5, the first auxiliary elastic 
members 8c are spaced longitudinally from each other 
by a specific distance and extend in a waist-encircling 
direction in afirst elasticized zone E1 and asecond elas- 
ticized zone E2. The second auxiliary elastic members so 
8d are spaced longitudinally apart from each other by a 
specific distance and extend in a waist-encircling direc- 
tion in the first elasticized zone E1 . The first and second 
auxiliary elastic m mbers 8c and 8d ar relat dt ach 

th rby xtension stress as first auxiliary lastic m m- ss 
ber 8c ^ second auxiliary elastic member 8d. 
[0033] In the diap r 1 B, even in the case where the 
extension stress of the first auxiliary elastic member 8c 
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is comparable to that of the second auxiliary elastic 
member 8d, the first elasticized zone E1 in which the 
first and second auxiliary elastic members 8c, 8d extend 
shows a higher extension stress compared to the sec- 
ond elasticized zone E2 in which only the first auxiliary 
elastic members 8c extend. Hence, in the diaper 1 B, the 
first and second elasticized zones E1 and E2 are related 
to each other by extension stress as first elasticized 
zone E1 > second elasticized zone E2. 
[0034] In the diaper 1 B, the first elasticized zone E1 
when extended to a maximum extent exhibits an exten- 
sion stress in the range of 0.2 - 2.0 N/25 mm, preferably 
in the range of 0.4 - 1 .0 N/25 mm, and the second elas- 
ticized zone E2 when extended to a maximum extent 
exhibits an extension stress in the range of 0.1 - 0.6 N/ 
25 mm. The extension stress of the first auxiliary elastic 
member may be adjusted higher in the elasticized zone 
E1 than in the second elasticized zone E2. 
[0035] The extension stresses of those elasticized 
zones E1 and E2 are measured according to the same 
procedure as applied to the diaper 1 A shown in Figur 
1. In the measurement, the first test piece includes th 
first auxiliary elastic members 8c and the second test 
piece further includes the second auxiliary elastic mem- 
bers 8d (excluding the core 4). 

[0036] The diaper 1 B when worn squeezes a wearer's 
waist more tightly in the first elasticized zone E1 than in 
the second elasticized zone E2. However, the first and 
second elasticized zones E1 and E2 act in concert with 
each other to hold the diaper 1B around the wearer's 
waist and prevent the diaper 1 B from sliding down from 
its position. This permits the extension stress of the first 
elasticized zone E1 to remain within the above-specified 
range. 

[0037] In the second elasticized zone E2 of the diaper 
1 B, the core 4 is pressed against the wearer's skin by 
the extension stress of the first auxiliary elastic mem- 
bers 8c so that its excrement-absorbing function is not 
hindered. Since the extension stress of the second elas- 
ticized zone E2 in the diaper 1 B is maintained within the 
above-specified range, the core 4, because of its rigidity, 
withstands the force exerted by the second elasticized 
zone E2 when contracted and is thus prevented from 
puckering. 

[0038] Figures 8 and 9 are end views taken along the 
line C-C and the line D-D of Figure 5, respectively. Fig- 
ure 1 0 is an end view taken along the line E-E of Figure 
5. A back sheet 3 comprises two superimposed hydro- 
phobic non-woven fabrics 3c and 3d, with those non- 
woven fabrics 3c, 3d being joined to each other at their 
opposing surfaces in an intermittent manner. The back 
sheet 3 may comprise a composite sheet made by lam- 
inating a hydrophobic non-wove fabric and a plastic film. 
[0039] Waist lastic m mbers 6, first and second I g 
elastic m mbers 7a and 7b, and first and second auxil- 
iary elastic members 8c and 8d are all positioned be- 
tween the n n-woven fabrics 3c and 3d together consti- 
tuting the back sheet 3 and secured to those non-woven 
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fabrics 3c, 3d by adhesiv s (not shown). 
[0040] In the diaper 1B, a side portion 2b of the top 
sheet 2 and a side portion 13b of a waterproof film 13 
extend outwardly from each side edge 4b of the core 4, 
as shown in Figure 10. The film side portion 13b is folded 5 
upwardly from each side edge 4b of the core 4 to overlie 
an outside surface of the top sheet 2. The fixed edge 5a 
of the leakage-resistant cuff 5 is located between and 
secured to the side portions 2b and 1 3b. The fixed ends 
5c of the cuff 5 are both secured to the outside surface 10 
of the top sheet 2. The free edge 5b of the cuff 5 is 
caused to stand up away from the top sheet 2 by con- 
traction of the elastic member 1 0. 
[0041] Non-woven fabrics of hydrophilic fibers and 
porous plastic films can be used for the top sheet 2. Non- *5 
woven fabrics of hydrophilic fibers, liquid impervious 
plastic films and laminate sheets comprised of a hy- 
drophilic non-woven fabric and a liquid impervious plas- 
tic film can be used for the back sheet 3 of the diaper 
1 A shown in Figure 1 . Non-woven fabrics of hydrophilic 20 
fibers can be used for the leakage-resistance cuff 5. 
Flexible plastic films can be used for the waterproof film 
13. 

[0042] A composite non-woven fabric made by inter- 
posing a highly water-resistant melt-blown non-woven 25 
fabric between high-strength and high-flexibility spun- 
bonded non-woven fabrics can also be used for the back 
sheet 3, 3c, 3d and the cuff 5 of the shown diaper em- 
bodiment 1A, IB. 

[0043] Useful non-woven fabrics can be manufac- 30 
tured by various techniques including spun-lacing, nee- 
dle punching, melt blown, thermal bonding, spun-bond- 
ing, chemical bonding, air-through and other processes. 
Examples of useful fibers constituting such non-woven 
fabrics include fiberssuch asof polyolefin, polyesterand 35 
polyamide, sheath-core and side-by-side conjugate fib- 
ers such as of polyethylene/polypropylene or polyester. 
[0044] The elastic members 6, 7, 8 and 10 comprise 
an elastomer such as of a natural or synthetic rubber. In 
the shown diapers 1 A, 1 B, elastic strands are used for 40 
the elastic members 6, 7, 8 and 1 0. However, elastic 
bands are also useful for the elastic members 6, 7, 8 
and 10. 

[0045] In the shown diaper embodiments 1 A and 1 B, 
the elastic members 6, 7, 8 and 1 0 may be secured, el- 45 
ther in an intermittent or continuous manner, to the top 
and back sheets 2, 3, 3c, 3d and the cuff 5 by means of 
adhesives. Also in the shown diaper embodiments 1A 
and 1B, the waist elastic members 6 and the auxiliary 

lastic members 8 may be attached to at least one of so 
the front and rear waist-encircling regions R1 and R3. 
[0046] The core 4 comprises a mixture of fluff pulps, 
high-absorbent polymer particles and thermoplastic 
synthetic fib rs and is provid d in the form of being com- 
pressed to a specific thickness. Accordingly, the core 4 55 
exhibits higher rigidity compared to the top and back 
sheets 2, 3, 3c, 3d and the cuff 5. Examples of useful 
high-absorbent polymers include starch-, cellulose- and 
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synthetic polymer-based polymers. 
[0047] Hot-melt adhesives or welding means such as 
sonic sealing or heat sealing can be utilized to secure 
the top sheet 2 to the back sheet 3, 3c, 3d, secure the 
leakage-resistant cuff 5 and waterproof film 13, and join 
the core 4. 

[0048] The disposable pull-up undergarment in ac- 
cordance with the present invention, when worn by a 
wearer, squeezes the wearer's waist by the extension 
stress of the first and second elasticized zones so that 
the undergarment while being worn can be prevented 
from sliding down from its position. The following rela- 
tionship exists in the undergarment; first elasticized 
zone > second elasticized zone, in terms of extension 
stress. Accordingly, the undergarment when worn 
squeeze a wearer's waist more tightly in the first elasti- 
cized zone than in the second elasticized zone. Howev- 
er, the first and second elasticized zones act in concert 
with each other to hold the undergarment around the 
wearer's waist. Hence, the extension stress of the first 
elasticized zone in this undergarment is not required to 
be increased to the level required for the prior art gar- 
ment construction. As a result, the occasion can be 
avoided where the first elasticized zone exerts a strong 
pressure on the wearer's waist. 

[0049] In accordance with the undergarment, thecore 
is pressed against the wearer's skin by the extension 
stress of the second elasticized zone so that it is pre- 
vented from being spaced apart from the wearer's skin. 
As a result, the occasion whereby the excrement-ab- 
sorbing function of the core is hindered can be avoided. 
Also in accordance with the undergarment, the core, be- 
cause of its rigidity, withstands the force exerted by the 
second elasticized zone when it contracts and is thus 
prevented from puckering. As a result, the occasion 
whereby the core is spaced apart from the wearer's skin 
can be avoided. 


Claims 

1. A disposable pull-on undergarment which compris- 
es a liquid pervious top sheet, a liquid impervious 
back sheet and an liquid absorbent core interposed 
between the top and back sheets and includes front 
and rear waist-encircling regions opposed to each 
other, a crotch region positioned between the front 
and rear waist-encircling regions, and a waist-en- 
circling opening and a pair of leg-encircling open- 
ings defined by joining respective longitudinal sides 
edges of the front and rear waist-encircling regions, 
with at least one of the front and rear waist-encir- 
cling regions being rendered elastically contractible 
in a waist-encircling direction; 

said undergarment which further comprises 
the front and rear waist-encircling regions each hav- 
ing a first elasticized zone which extends in the 
waist-encircling direction from opposite longitudinal 
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side edg s of the r gion toward the vicinities of op- 
posite side edges of the core, and a second elasti- 
cized zone which traverses the core to extend in the 
waist-encircling direction between the vicinities of 
opposite side edges of the core; and tensile stress 5 
of the first elasticized zone being greater than that 
of the second elasticized zone. 

2. The disposable pull-on undergarment of Claim 1 
wherein said waist elastic members extending in 10 
the waist-encircling direction are attached in an ex- 
tended condition to an edge portion of the waist-en- 
circling opening, a plurality of auxiliary elastic mem- 
bers spaced longitudinally apart from each other by 

a specific distance and extending in the waist-en- is 
circling direction in the first and second elasticized 
zones are attached In an extended condition to a 
location between the waist elastic members and the 
edge portions of the leg-encircling openings, and 
the tensile stress of the auxiliary elastic members 20 
is greater in the first elasticized zone than in the sec- 
ond elasticized zone. 

3. The disposable pull-on undergarment of Claim 1 
wherein said waist elastic members extending in 25 
the waist-encircling direction are attached in an ex- 
tended condition to an edge portion of the waist-en- 
circling opening, a plurality of first auxiliary elastic 
members spaced longitudinally apart from each 
other by a specific distance and extending in the 30 
waist-encircling direction in the first and second 
elasticized zones are attached in an extended con- 
dition to a location intermediate between the waist 
elastic members and the edge portions of the leg- 
encircling openings, a plurality of second auxiliary 35 
elastic members spaced longitudinally apart from 
each other by a specific distance and extending in 

the waist-encircling direction in the first elasticized 
zone are attached in an extended condition to a lo- 
cation intermediate between the waist elastic mem- 40 
bers and the edge portions of the leg-encircling 
openings, and tensile stress of the first auxiliary 
elastic members is smaller than or equal to that of 
the second auxiliary elastic members. 

45 

4. The disposable pull-on undergarment of Claim 1 
wherein said first elasticized zone when extended 
to a maximum extent exhibits an extension stress 
in a range of 0.2 - 2.0 N/25 mm and said second 
elasticized zone when extended to a maximum ex- so 
tent exhibits an extension stress in a range of 0.1 - 

0.6 N/25 mm. 
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